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WHAT IS CLAIMED IS : 



1. A method of forming polymers 
a single substrate ^-^aid subs 



sequences on 
with a plurality of selected 
steps of: 

a) forming a 
surface, said channels at 1 
defined by a portion of 

b) pi 
synthesize polymers 
portion of said s 
of monomers di 



said 
fected re< 



ferent from 



9ns, 



Lity 



.ving diverse monomer 
comprising a surface 
d method comprising the 



sele 
lecte 
portj 



of channels adjacent said 
artially having a wall thereof 
ed regions; 

monomers in said channels to 
n of said selected regions r said 
comprising polymers with a sequence 
rs in at least one other of said 



selected regions; and 

c) repeating steps a) and b) with said channels formed 
along a/second portion of said selected regions. 



2. The, method as recited in claim 1 wherein said step 
of forming a plurality^ of channels comprises the step of placing a 
channel block adjacent ^b aid surface, said channel block having a 
plurality of grooves theYeiiT, walls of said grooves and said surface 



at least partially definii 



said^ flow channels. 



rjecited in claim 1 wherein the step 
aid channels comprises the steps of: 
group from an active site in at 



3. _T£e 

of placing selected reagents \in e 

r emov ing a prot 
least a first channel; 

flowing a first monger through said at least a first 
channel, said first monomer comprising a protecting group thereon, 
said first monomer binding to saita active site in said first channel; 

removing a ^protecting Woup from said active site in at 
least a second channel, at least a\portion of said second channel 
overlapping a portion of said substrate contacted by said first 
channel; and 

flowing a second monomer through said at least a second 
channel, said second monomer binding tt> said active site in said 
second channel . 



4. The method as recited £f 
the step of screening said polymers for bd 
receptor . 



claim 1 further comprising 
iding affinity with a 



5. The method as recited in craim 1 wherein at least 
10 different polymers are formed on said surface. 
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6. The method as recited in claim 1 wherein at least 
1,000 different polymers are formed on said surface. 

The method as recited in claim 1 wherein at least 
100,000 different polymers are formed on said surface. 

8. \ The method as recited in claim 1 wherein said 
polymers are selected from the group consisting of oligonucleotides 
and peptides. 

9. T^he method as recited in claim 1 wherein said 
selected regions eaqh have an area of less than about 10,000 
microns 2 . 

15 10. The inethod as recited in claim 3 wherein the steps 

of removing and flowinA further /comprise the steps of: 
T; placing a channel block in contact with said surface in a 

i3 first orientation and placing a material comprising a first monomer 

Cj through at least one channel in said channel block; 

20 rotating one of spi^ channel block and said substrate 

= ~ relative to the other; and 

I- placing a chalm&jj^-bXock in contact with said surface in a 

f= second orientation and placing a material comprising a second monomer 

Py through at least one channpl y.n said channel block. 

?D 25 

^ 11. The mexhodV as/recited in claim 1 wherein said steps 

of placing selected reagents in said channels comprises: 

placing a pipet in fluid communication with said channel; 

and 

30 injecting said selected reagents through said channels. 

12. The method as recited in claim 11 wherein said step 
of placing a pipet in fluid communication with said channel is a step 
of placing said pipet in contact with an orifice on a side of said 

35 substrate opposite said surface. 

13. The method as recited in claim 11 wherein said step 
of placing a pipet in fluid communication with said channel is a step 
of placing a plurality of pipets in communication with a plurality of 

40 said channels and flowing different reagents through at least two of 
said channels. 

14. The method as recited in\ claim 1 preceded by the 
step of forming an array of valves of said surface whereby fluid may 

45 be directed to desired locations on said surface, and selectively 



operating said valves and flowing said selected reagents through 
channels foVmed thereby. 



15. The method as recited in claim 1 preceded by the 
step of irradiating portions of said substrate with light whereby 
photoremovable groups are removed from active groups on said 
substrate. \ 

16. The method as recited in claim 15 wherein said 
selected irradiated\portions are in the form of stripes, and wherein 
said step of f ormingXchannels comprises forming said channels along a 
path of said stripes A different reagents placed in at least a portion 
of said channels. \ 

17. A method of forming a plurality of peptide 
sequences on a surface of a single substrate comprising the steps of: 

a) placing\said substrate in contact with a channel 
block in a first orientation, /a^-d channel block having a plurality 
of channels therein; \ / // 

b) flowing at/ latest a first amino acid through at 
least one of said channels /^coupling said first to portions of said 
surface; // ^( 

c) flowing 'at A. east a second amino acid through at 
least one of said channels, coupling said second amino acid to 
portions of said surface; \ 

d) rotating said\ channel block relative to said 
substrate and placing said substrate in contact with said channel 
block again; \ 

e) flowing a third\ amino acid through at least one of 
said channels to form at least first and second peptide sequences on 
said surface; and \ 

f) flowing a fourth amino acid through at least one of 
said channels to form at least third\ and fourth peptide sequences on 
said surface. \ 

18. A kit for forming diverse polymer sequences 
comprising: \ 

a substrate; \ 

a channel block, said channel block having a plurality of 
grooves therein; \ 

means for holding said channel block in engagement with 
said substrate; \ 

means for translating said channel block and said 
substrate relative to the other; and \ 

means for injecting selected reagents into said grooves. 
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19. \ The kit as recited in claim 18 wherein said 
substrate comprises active site protecting groups. 

20. ^The kit as recited in claim 19 further comprising a 
deprotecting materral for removal of said protecting groups. 



21. Th 
are connected to aper 
extending through a ba 

The 



kit' as recited in claim 18 wherein said grooves 
ireiS in said channel block, said apertures 
surface of said substrate. 



means for irradiating^ s* 
of protecting groups/on sa 
removed from active/sites 



as recited in claim 18 further comprising 
cted portions of said substrate for removal 
substrate, said protecting groups 
said substrate upon exposure to light. 



23. The kit asArecited in claim 22 wherein said means 
for irradiating comprises a light source and a light mask, said light 
mask comprising regions opaque\to said light and regions transmissive 
to said light. 

24. The kit as recited in claim 18 wherein said means 
for injecting comprises a pipettoi 
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25. \ The kit as recited in claim 24 wherein Baid 
pipettor comprised a plurality of pipettes, each of which is coupled 
to a different one^of said grooves. 
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26. A system for conducting a plurality of reactions on 
a single substrate, the. system comprising: 

at lea\st about 100 reaction regions on the single 
substrate, each reaction \reaction region being capable of conducting 
a separate reaction; 

means for\ delivering one or more reactants to one 
or more of the reaction regions; and 

means for cWistaining at least some of the 
reactants from contacting at Iteast some of the reaction regions. 

27. The system rediteta ir claim 26 wherein the 



substrate comprises a plurality 
supports within said passages. 



/past 



ages and the reactions are 



28. The system 
for delivering the one or rngfre 
channel block adjacent th 
at least some of the 



7 



„ecite\ 

/X 

- react 



ubstrate. 



reactants are 



Ln claim 26 wherein the means 
its are flow channels of a 
\and the means for constraining 
Lis of the flow channel. 



29. The By stem recited ixi claim 26 wherein the means 
for constraining at least some of the reactants is a hydrophobic 
layer on the surface of the substrate. 

30. A substrate comprising 

greater than about\l00 reaction regions 
having different compounds therein; 

a constraining region surrounding the 
reaction regions, the constraining region being more hydrophobic than 
the reaction regions. 

31. The substrate recited in claim 30, wherein the 
constraining region comprises hydrophobic protecting groups, 

32. The substrate recited in claim\31 wherein the 
protecting groups are photolabile. 



33. The substrate recited in claim 
reaction regions define channels. 



10 wherein the 
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34. The substrate recited in claim 30\ wherein the 
substrate includes greater than about 1000 reaction \regions. 
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3fe. A method of forming a plurality of polymers having 
diverse monomer sequences cn a substrate, the substrate including a 
plurality of reaction regions surrounded by a constraining region, 
the reaction regions being more wettable by one or more monomer 
solutions than tfie constraining region, the method comprising 

sequentially placing the one more monomer solutions 
in a first reaction region to form a first polymer having a first 
monomer sequence, We monomer solutions being confined to the first 
reaction region byVthe constraining region; and 

sequentially placing the one more monomer solutions 
in a second reaction\ region to form a second polymer having a second 
monomer sequence, the, monomer solutions being confined to the first 
reaction region by the constraining region. 



15 36. The method 1 

placing monomer solutio 
a pipette with respect to,yfch<! 
monomer solution in the firs 



recited in claim 35 wherein the steps of 
the first reaction region include moving 
substrate and depositing at least one 
reaction region. 



?! 1 
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20 — The rfe£h&A recited in claim 35 further comprising 

steps of periodically/removing monomer solutions from the first and 
second reaction regions after selected monomers have been coupled to 
the first and second polymers. 

25 38. The method Aecited in claim 35 wherein a first 

monomer is coupled in the first reaction region and a second monomer 
is coupled in the second reactibn regions before additional monomers 
are placed and coupled in the first and second reaction regions. 



30 39. The method recited in claim 35 wherein the monomer 

solutions are placed in the firsthand second reaction regions by a 
dispenser selected from the group Consisting of an electrophoretic 
pump, a pipette, and a charged dron dispenser. 
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40, A method of transforming a first heterogeneous 
array of compounds on a single substrate, the heterogeneous array of 
compounds having a plurality of reaction regions, the method 
comprising the following steps: 

activating a first group of reaction regions and a 

second group of reaction regions; 

delivering a first reacWnt to the first group of 
reaction regions but not to the second group of reaction regions; 

allowing the first reactfant to react at the first 
group of reaction regions, to convert the f^irst heterogeneous array 
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into a sedond heterogeneous array, wherein the heterogeneous arrays 
have greate^ than about 100 distinct reaction regions. 

41. The method recited in claim 40 further comprising a 
step of isolating the first group of reaction regions from the second 
group of reaction regions. 

42. Vhe method recited in claim 41 wherein the first 
group of reaction rtegions is isolated by placing a channel block 
against the substrat\ 

43. TheVnethod recited in claim 40 wherein the first 
group of reaction regions is isolated from the second group of 
reaction regions by walls on the substrate. 



44. The me 
substrate includes a seri 
separated from one another 



45. The mei 
group of reaction region^ 
reaction regions by one' or 



od recited in claim 43 wherein the 
s o^/flow through reaction regions 
.rails. 

recited in claim 40 wherein the first 
[isolated from the second group of 
ce non-wetting regions on the substrate. 
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46. The method rfecited in claim 40 wherein the 
heterogeneous arrays have greatter than about 1000 distinct reaction 
regions. 

47. The method recited in claim 40 further comprising 

the following steps: 

delivering a second react ant to the second group of 

reaction regions but not to the firfet group of reaction regions; 

allowing the secon\i react ant to react at the second 

group of reaction regions; 

activating a third iroup of reaction regions, the 
third group having some reaction regions in common with the first 
group of reaction regions; 

delivering a reactant Vo the third group or 
reaction regions but not to the second group of reaction regions; and 

allowing the a reaction\to take place in the third 
group of reaction regions. 



